Hypertension has become a major cause of cardiovascular morbidity and mortality in both the developed and the developing nations. In a cross-sectional study we assessed the state of blood pressure (BP) control and the pattern of target organ complications in 198 Sudanese patients treated in a teaching hospital in Kassala town in Eastern Sudan, (mean age 53 years, 76% women). Excellent BP control (BP Ͻ140/90 mm Hg) was achieved in 46% of the patients. Stage 2 or Stage 3 target organ involvement, particularly albuminuria and ischaemic heart disease, were detected in one-third of
Introduction
Hypertension is a common disease worldwide and is emerging as a public health problem in most developing countries. [1] [2] [3] [4] The disease is characterised by complications resulting in target organ involvement, associated with high morbidity and mortality. [5] [6] [7] [8] In the Sudan, a prevalence of hypertension of 7.5% has been described 9 and the pattern of hypertensive target organ complications was found to be comparable to that of neighbouring North African countries, but distinct from that shown in black subjects outside the African continent. 10 Analysis of the types and frequency of hypertensive target organ damage in different countries are needed in order to design interventions to prevent and manage hypertension. 11 The aim of this study is to estimate the extent of target organ involvement in hypertensive patients in the Sudan in accordance with the recent World Health Organisation criteria, 12 and in relation to blood pressure (BP) control status.
Materials and methods
This was a cross-sectional study carried out in the town of Kassala, in Eastern Sudan, during 1997. The study population was all of the hypertensive patients registered for care in the medical outpatient clinic, or those admitted to the wards, in the Correspondence: Dr M-Elbagir K Ahmed, Department of Medicine, College Of Medicine, PO Box 641, Abha, Saudi Arabia Received 29 January 1998; revised 6 April 1998; accepted 20 August 1998 the patients. These complications were found to be related to both the severity and the duration of hypertension as well as to the frequency of cigarette smoking. Factors such as poor compliance, adverse socioeconomic status, as well as obesity and cigarette smoking may account for poor BP control and hence the development of hypertensive complications. We conclude that optimal BP control is not yet achieved in the majority of hypertensives in the Sudan. Reasons for this failure should be identified and corrected in order to avoid hypertensive target organ damage.
Kassala teaching hospital. The hospital serves a population of 300 000. The sample studied amounted to 198 consecutive patients, followed up in the medical out-patient clinic. A patient was considered to be hypertensive if he or she was already receiving antihypertensive drugs, or had a confirmed BP of Ͼ140/90 mm Hg in the untreated state. 13 Data were collected using a structured questionnaire to obtain information on age, gender, level of education, mode of diagnosis of hypertension (whether at routine checks or due to symptoms), family history of hypertension, duration of hypertension and of treatment, smoking history, number of drugs taken for hypertension control and the regularity of taking antihypertensive drugs (as volunteered by the patients). BP was measured using the standard mercury sphygmomanometer with patients seated for at least 5 min. A cuff of a suitable size was applied around the right exposed upper arm and was rapidly inflated to 30 mm Hg above the level at which the pulse disappeared and deflated at a rate of 2 mm Hg per second. Systolic BP (SBP) was taken at the Phase I of Korotkoff sounds and diastolic BP (DBP) was taken at Phase V.
14 BP was considered to be well controlled if it was 140/90 mm Hg or less. 13 Information also included current and past symptoms of angina pectoris, myocardial infarction, or left ventricular failure as well as current and past symptoms suggestive of transient ischaemic attacks, hypertensive encephalopathy, or stroke. In addition, any symptoms suggestive of renal failure. Each patient underwent a physical examination to check for signs of left ventricular failure, congestive cardiac failure, neurological complications and narrowed retinal arteries, arterio-venous nipping, retinal haemorrhages, exudates and papilloedema. Patients also underwent urinalysis for protein, serum urea and creatinine level, and an electrocardiogram. Weight and height were measured to the nearest 0.5 kg and the nearest 1 cm, and body mass index (BMI) was calculated. A BMI of more than 25 kg/m 2 was considered as indicative of overweight. 15 Target organ involvement with hypertensive complications were categorised according to the World Health Organisation criteria 14 which classify hypertensive organ damage in three stages. Stage 1 means no manifestations of organ damage, Stage 2 includes the presence of at least one of the following: left ventricular hypertrophy (LVH), focal narrowing of the retinal arteries, microalbuminuria or mild elevation of plasma creatinine (Ͻ2 mg/dl), or ultrasound or radiological evidence of atherosclerosis in major blood vessels. Stage 3 refers to the presence of clinical evidence of target damage such as angina, myocardial infarction, stroke, transient ischaemic attacks (TIAs), G3 or G4 retinopathy, plasma creatinine Ͼ2 mg/dl or overt clinical renal failure, dissecting aneurysm, or symptomatic arterial occlusive disease. ECG-LVH was diagnosed on the basis of increased voltage with or without repolarization abnormality (strain pattern). 16 Data were analysed using an IBM-compatible computer incorporating the Statistical Package for Social Sciences (SPSS/PC+). Mantel-Haenszel chisquared tests were used to assess the differences between categories of patients. Multiple logistic regression analysis was used to assess the significance of the presence of all types of target organ involvement as a dependant variable (coded as 1 for present, and 0 for not present). The list of independent variables included age, duration of hypertension and treatment, mode of diagnosis of hypertension, level of education, family history of hypertension, follow up, smoking habit, number of cigarettes smoked, number of drugs taken for hypertension, and regularity in taking drugs. A P-value of 0.05 or less was considered as indicative of statistical significance.
Results
A total of 198 patients were involved in the study. The mean age of the sample was 53.0 ± 11.2 years, and females constituted 76.3%. More than half of the patients (56.1%) had had the disease for 5 years or more. Also, about half (49.5%) had been detected at routine checking. A positive family history of hypertension was present in 60.6% of patients. About 10% were cigarette smokers, all of whom were males, with a mean number of cigarettes of 9.7 ± 7.3 per day. Patients receiving only one type of antihypertensive drug amounted to 81.3%, while the rest were treated with two or more drugs. Almost half of the patients claimed that they had been regular in taking their antihypertensive drugs. A high BMI (Ͼ25 kg/m 2 ) was detected in 49.0% of the sample. With regard to BP control (Ͻ140/90 mm Hg), patients who had a controlled SBP or DBP constituted 53.0% and 67.7%, respectively, while those who had both controlled SBP and DBP constituted 46.0% of the sample.
Analysis of target organ involvement showed that 126 patients (63.6%) could be considered as being at Stage 1 of the WHO classification, ie, they did not exhibit any type of target organ involvement (Table  1) . On the other hand, 22 patients (11.1%) had Stage 2 involvement in the form of albuminuria, elevated plasma creatinine (1.2 to 2 mg/dl), LVH and retinal vessel narrowing. Moreover, WHO Stage 3 target organ damage was detected in 50 patients (25.3%) with angina pectoris occurring at a frequency of 9.6% while myocardial infarction and renal failure were each seen in 1.5% of patients. Neurological complications in the form of transient ischaemic attacks (TIAs) or stroke were reported in 6.1% and 6.6% of the total sample respectively, but 17.8% of patients with Stage 3 target organ involvement (TOI) developed stroke. Severe retinopathy (haemorrhages or exudates with or without papilloedema) occurred in only seven patients (3.5% of all patients and 14% of those with Stage 3 TOI).
When patients were classified according to the severity of their BP, about one-half of them had either mild, or moderate-to-severe SBP. On the other hand about one-third of them had a mild, or moderate-to-severe DBP. There was a significant association of the presence of target organ involvement (all types collectively) with the level of BP, where there were significantly more patients with target organ involvement with both high systolic and diastolic BP (P Ͻ 0.02 and P Ͻ 0.006, respectively (Table 2) .
Multiple logistic regression analysis showed that longer duration of hypertension, and number of cigarettes smoked were positively and significantly associated with the presence of target organ involvement (P Ͻ 0.05 and P Ͻ 0.03, respectively).
Discussion
The patients in this study were mostly middle-aged with a female gender predominance. The latter feature reflects an unavoidable sampling bias that characterises hospital-based studies. About one-half of the sample has been diagnosed at routine screening and were not previously aware of their disease. This finding stresses the need for screening of all patients attending health care facilities for hypertension in order to identify cases of hypertension and initiate treatment when necessary. This should lead to the prevention of some of the complications of the disease. 17 Our study has shown that the overall rate of wellcontrolled hypertension among our patients as 65.2%. This indicates that optimal BP control was not achieved in about a third of patients compared to the reports from the UK and USA where target DBP Ͻ95 mm Hg was only achieved in 53% and 21% of hypertensives respectively. 18 Many factors such as poor management by doctors, poor compliance with medications as well as poor compliance with non-drug treatment may explain the lack of optimal BP control. The latter factor was supported by our data where there was a high rate of overweight among the patients, and a relatively high frequency of smoking among men. Moreover a report from India suggested that life stress may also be considered as an additional cause of poor BP control 19 but we were unable to test this in our population sample and this additional observation needs further confirmation. Target organ involvement was present in about one-third of patients. This is a high rate when compared with that shown in a study conducted in India, 20 although it is similar to figures cited from studies carried out in Africa. 21 The ratio between the frequencies of cerebrovascular events (TIAs and strokes) and coronary heart disease (CHD, angina and myocardial infarction) is close to that seen in India and the Gulf States but is distinct from what has been observed in China and Europe. In China and the Far East CHD is rare and strokes are more frequent, 22 while in the UK and Europe heart disease is six times more common than strokes. 23 These differences in hypertension complications may be explained by differences in the prevalence of risk factors such as hypercholesterolaemia and cigarette smoking between ethnic groups which are due to the urbanisation and rapid changes in lifestyle in some sub-Saharan African areas and the Middle East. 24 Furthermore, the present study has also shown that the frequency of target organ involvement is a function of both SBP and DBP although the rate of organ damage may vary among individual hypertensives depending on several poorly understood factors, but the presence of target organ damage confers an increased cardiovascular risk to any given level of BP. 25 Our data also point to the positive association of a long duration of hypertension and the number of cigarettes smoked with the presence of any or all types of target organ involvement. The first factor could be explained in the context of longer disease exposure, and possibly poor BP control status. The second factor is self-explanatory, being a well known risk factor for cardiovascular diseases. In conclusion we believe that hypertensive target organ damage can be prevented if both the state of hypertension awareness and control could be improved, particularly in developing nations where additional adverse factors such as poor socioeconomic situations and ailing health systems prevail.
